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DETAILED ACTION 



Claim Objections 



1 . Claims 1 3-1 6 are objected to under 37 CFR 1 .75(c) as being in improper form 
because a multiple dependent claim should refer to other claims in the alternative only. 
See MPEP § 608.01 (n). Accordingly, the claims 13-16 have not been further treated on 
the merits. 

For examining purpose, the examiner assumes claims 13-16 being directly 
depended on claim 12. 

Claims 21 , 36, 39, 40, 43 are objected to because of the following informalities: 
"and/or" should be changed to either - -and- - or - - or- Appropriate correction is 
required. 

For examining purpose, the examiner assumes that "and/or" has been changed 



2. The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which It pertains, or with which it is most neariy connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention, ' 

Claims 3 and 28 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claims 3 and 28 contain subject 



to "and". 



Claim Rejections - 35 USC §112 



matter "a priori" which was not described in the specification in such a way as to 
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reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. 



3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 



4, Claims 1 and 3-10 are rejected under 35 U.S.C, 102(e) as being anticipated by 
Timothy et al. (US-6,366,240). 

Regarding claim 1 , Timothy et al. discloses in figure 1 , a method used in locating 
a mobile transmitter (10) for improving a time difference of arrival (TDOA) estimate 
produced by cross-correlating (col. 1, line 61 -col. 2, line 4) a reference signal with a 
cooperating signal, using either a time-domain cross-correlation or frequency-domain 
cross-spectrum process (col. 2, lines 4-10), wherein the reference signal is a copy of a 
first signal transmitted by the mobile transmitter as received at a first antenna (12) (col. 
3, lines 1 1-35) and the cooperating signal is a copy of the first signal transmitted by the 
mobile transmitter (10) as received at a second antenna (14) (col. 3, lines 1 1-35), 
comprising the steps of: 



Claim Rejections - 35 USC § 102 
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a) determining a most likely range of TDOA estimates (col. 5, line 1-col. 7, line 

27); 

b) searching the cross-correlation results only within the most likely range of 
TDOA estimates (col. 5, line 1-col. 7, line 27); and 

c) estimating the TDOA to be the value within the most likely range that is 
associated with an optimal value of the magnitude of the cross-correlation (col. 5, line 1- 
col. 7, line 27). 

Regarding claim 3, Timothy et al. disclose a method as recited in the rejection of 
claim 1 , wherein the most likely range of TDOA estimates is determined as 
corresponding to only an area in which the mobile transmitter is a priori known to be 
located (col. 3, lines 36-54). 

Regarding claim 4, Timothy et al. disclose a method as recited in the rejection of 
claim 1 , wherein the optimal value is the highest magnitude peak of the time-domain 
cross-correlation or equivalent frequency-domain cross-spectrum process (col. 5, line 1- 
col. 7, line 27). 

Regarding claim 5, Timothy et al. disclose a method as recited in the rejection of 
claim 1 , wherein the optimal value is the earliest point in time when the magnitude of the 
time-domain cross-correlation or equivalent frequency-domain cross spectrum process 
is no less than a predetermined proportion of the highest magnitude peak of the time- 
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domain cross-correlation or equivalent frequency-domain cross-spectrum process (col. 

5, line 1-coL 7, line 27). 

Regarding claim 6, Timothy et al. disclose a method as recited in the rejection of 
claim 1 , wherein the optimal value is the earliest point in time when the magnitude of the 
time-domain cross-correlation or equivalent frequency-domain cross-spectrum process 
is no less than a predetermined proportion of the average noise level (col. 5, line 53-col. 

6, line 22). 

Regarding claim 7, Timothy et al. disclose a method as recited in the rejection of 
claim 1 , wherein the mostly like range of TDOA estimates is further limited so as to 
correspond to an area within a predetermined distance from the first antenna receiving 
the reference signal (col. 2, lines 1 1-25). 

Regarding claim 8, Timothy et al. disclose a method as recited in the rejection of 
claim 1 , wherein the mostly like range of TDOA estimates is further limited so as to 
correspond to an area within a predetermined distance from the second antenna 
receiving the cooperating signal (col. 2, lines 1 1-25). 

Regarding claim 9, Timothy et al. disclose a method as recited in the rejections of 
claims 7 or 8, wherein the predetermined distance is determined using a round trip 
delay measurement (col. 6, lines 23-54). 
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Regarding claim 10, Timothy et al. disclose a method as recited in the rejection 
of claims 7 or 8, wherein the predetermined distance is determined by measuring the 
received power of the mobile phone at the first and second antennas (col. 6, lines 11- 
22). 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

6. Claims 11,12, 21-25 and 36-43 are rejected under 35 U.S.C. 102(b) as being 
anticipated by DesJardins (US-5,570,099). 

Regarding claim 11, DesJardins discloses in figure 2, a method used in locating 
a mobile transmitter (13) for improving a time difference of arrival (TDOA) estimate 
produced by cross-correlating (110) (col. 4, lines 50-53) a reference signal with a 
cooperating signal, using either a time-domain cross-correlation or equivalent 
frequency-domain cross-spectrum process, wherein either process requires the 
simultaneous solution of both frequency difference of arrival (FDOA) and TDOA (col. 4, 
lines 29-34), wherein the reference signal is a copy of a first signal transmitted by the 
mobile transmitter as received at a first antenna (col. 9, lines 30-31 and col. 3, lines 35- 
59) and the cooperating signal is a copy of the first signal transmitted by the mobile 
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transmitter as received at a second antenna (col. 3, lines 35-59), comprising the steps 
of: 

a) determining a most likely range of FDOA estimates (col. 5, lines 15-45); 

b) determining a most likely range of TDOA estimates (col. 5, lines 15-45); 

c) searching the cross-correlation results only within the most likely range of 
TDOA and FDOA estimates (col. 5, lines 15-45); 

d) estimating the TDOA to be the value within the most likely range that is 
associated with an optimal value of the magnitude of the cross-correlation (col. 5, line 
15-col. 6, line 67). 

Regarding claim 12, DesJardins discloses a method as recited in the rejection of 
claim 1 1 . wherein the most likely range of FDOA estimates is limited to the frequency 
values (col. 5, lines 21-25) associated with a stationary or nearly stationary mobile 
transmitter (col. 3, lines 35-38). 

Regarding claim 21, DesJardins discloses in figure 2, a method used in locating 
a mobile transmitter (13), comprising: 

a) providing a set of cross-correlation values (110) (col. 4, lines 50-53), wherein 
each cross-correlation value is associated with a corresponding TDOA and FDOA 
estimate (col. 4, lines 30-34) and is produced by cross-correlating a reference signal 
with a cooperating signal, the reference signal comprising a copy of a signal transmitted 
by the mobile transmitter as received at a first antenna (col. 9, lines 30-31 and col. 3, 
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lines 35-59) and the cooperating signal comprising a copy of the signal transmitted by 
the mobile transmitter as received at a second antenna (col, 3, lines 35-59); 

b) determining a most likely range of TDOA and FDOA estimates (col. 5, lines 
15-45); 

c) identifying an optimal cross-correlation value within a subset of cross- 
correlation values (110) (col. 4, lines 50-53) corresponding to the most likely range of 
TDOA and FDOA estimates (col, 5, lines 15-45); and 

d) employing the TDOA and FDOA value corresponding to the optimal cross- 
correlation value in calculating the location of the mobile transmitter (coL 4, line 54-col. 
6, line 67). 

Regarding claim 22, DesJardins discloses a method as recited in the rejection of 
claim 21, wherein the cross-correlating (110) (col. 4, lines 52-53) comprises cross- 
correlating in the time-domain (col. 4, lines 30-34 and col. 5, lines 21-25). 

Regarding claim 23, DesJardins discloses a method as recited in the rejection of 
claim 21 , wherein the cross-correlating (110) (col. 4, lines 52-53) comprises cross- 
correlating in the frequency-domain (col. 4, lines 30-34 and col. 5, lines 21-25). 

Regarding claim 24, DesJardins discloses a method as recited in the rejection of 
claim 21 , wherein the most likely range of TDOA estimates is based upon a rough 
estimate of the location of the mobile transmitter (col. 5, lines 36-43). 
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Regarding claim 25, DesJardins discloses a method as recited in the rejection of 
claim 21 , wherein the most likely range of FDOA estimates is based upon a rough 
estimate of the speed of the mobile transmitter (col, 5, lines 36-43). 

Regarding claim 36, DesJardins discloses in figure 2, a Wireless Location 
System (WLS) for locating a mobile transmitter (13), comprising: 

a) means for determining a most likely range of TDOA and FDOA estimates (col. 
5, lines 15-45); and 

b) means for identifying an optimal cross-correlation value within a subset of 
cross-correlation values (110) (col. 4, lines 50-53) corresponding to the most likely 
range of TDOA and FDOA estimates (col. 5, lines 15-45), said subset of cross- 
correlation values being contained within a set of cross-correlation values, wherein each 
cross-correlation value in the set is associated with a corresponding TDOA and FDOA 
estimate (col. 4, line 54-col. 6, line 67). 

Regarding claim 40, DesJardins discloses in figure 2, a method for use in a 
Wireless Location System (WLS) for locating a mobile transmitter (13), comprising: 

a) determining a most likely range of TDOA and FDOA estimates (col. 5, lines 
15-45); and 

b) identifying an optimal cross-correlation value within a subset of cross- 
correlation values (110) (col. 4, lines 50-53) corresponding to the most likely range of 
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TDOA and FDOA estimates (col, 5. lines 15-45), said subset of cross-correlation values 
being contained within a set of cross-correlation values, wherein each cross-correlation 
value in the set is associated with a corresponding TDOA and/or FDOA estimate (col. 4, 
line 54-col. 6, line 67). 

Regarding claims 37 and 41, DesJardins discloses a system and a method as 
recited in the rejections of claims 36 and 40 respectively, wherein each value in said set 
of cross-correlation values and is representative of a cross-correlation, in the time or 
frequency domain, of a reference signal with a cooperating signal (col. 3, lines 35-59). 

Regarding claims 38 and 42, DesJardins discloses a system and a method as 
recited in the rejections of claims 37 and 41 respectively, wherein the reference signal 
comprises a copy of a signal transmitted by the mobile transmitter as received at a first 
antenna (col. 9, lines 30-31 and col. 3, lines 35-59) and the cooperating signal 
comprises a copy of the signal transmitted by the mobile transmitter as received at a 
second antenna (col. 9, lines 30-31 and col. 3, lines 35-59). 

Regarding claims 39 and 43, DesJardins discloses a system and a method as 
recited in the rejections of claims 36 and 40 respectively, further comprising means for 
employing the TDOA and FDOA value (col. 4, lines 30-34) corresponding to the optimal 
cross-correlation value (110) (col. 4, lines 50-53) in calculating the location of the mobile 
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transmitter (col. 5, lines 15-45). 



Claim Rejections - 35 USC § 103 



7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Timothy 
et al. in view of DesJardins. 

Regarding claim 2, Timothy et al. disclose a method as recited in the rejections of 
claim 1 . Timothy et al. further disclose in figure 1 , wherein the most likely range of 
TDOA estimates is limited to time values associated with the distance (col. 1 , lines 50- 
51) between the first antenna at which the reference signal was received and the 
second antenna at which the cooperating signal was received (col. 2, lines 5-10). But, 
Timothy et al. do not particularly disclose wherein the most likely range of TDOA 
estimates is limited to time values associated with a predetermined error value. 
However in analogous art, DesJardins teaches wherein the most likely range of TDOA 
estimates is limited to time values associated with a predetermined error value (col. 5, 
lines 11-19). Since, Timothy et al. and DesJardins are related to a method used in 
locating a mobile transmitter; therefore, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to modify the method of Timothy et al. 
by specifically having wherein the most likely range of TDOA estimates is limited to time 
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values associated with a predetermined error value as taught by DesJardins for purpose 
of improving the accuracy and speeding up the process of locating a mobile transmitter 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject nnatter sought to be patented and 
the prior art are such that the subject nnatter as a whole would have been obvious at the tinne the 
invention was nnade to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

10. Claims 13-20 and 26-35 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over DesJardins in view of Timothy et al. 

Regarding claim 13, DesJardins discloses a method as recited in the rejection of 
claim 12. DesJardins further discloses wherein the most likely range of TDOA estimates 
is limited to time values associated with a predetermined error value (col. 5, lines 11- 
19). But, DesJardins does not particularly disclose wherein the most likely range of 
TDOA estimates is limited to time values associated with the distance between the first 
antenna at which the reference signal was received and the second antenna at which 
the cooperating signal was received. However in analogous art, Timothy et al. teach 
wherein the most likely range of TDOA estimates is limited to time values associated 
with the distance (col. 1 , lines 50-51 ) between the first antenna at which the reference 
signal was received and the second antenna at which the cooperating signal was 
received (col. 1, lines 44-60). Since, DesJardins and Timothy et al. are related to a 
method used in locating a mobile transmitter; therefore, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to modify the method 
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of DesJardins by specifically having wherein the most likely range of TDOA estimates is 
limited to time values associated with the distance between the first antenna at which 
the reference signal was received and the second antenna at which the cooperating 
signal was received as taught by Timothy et al. for purpose of improving the cost 
(eliminating the high gain antennas and expensive atomic clocks) the accuracy (based 
on the known distance between antennas) and speeding up (preventing the correlation 
of long blocks of data) the process of locating a mobile transmitter. 

Regarding claim 14, DesJardins discloses a method as recited in the rejection of 
claim 12. But, DesJardins does not particularly disclose wherein the optimal value is the 
highest magnitude peak of the time-domain cross-correlation or equivalent frequency- 
domain cross-spectrum process. However, Timothy et al. teach wherein the optimal 
value is the highest magnitude peak of the time-domain cross-correlation or equivalent 
frequency-domain cross-spectrum process (col. 5, line 1-coL 7, line 27). 

Regarding claim 15, DesJardins discloses a method as recited in the rejections 
of claim 12. But, DesJardins does not particularly disclose wherein the optimal value is 
the earliest point in time when the magnitude of the time-domain cross-correlation or 
equivalent frequency-domain cross spectrum process is no less than a predetermined 
proportion of the highest magnitude peak of the time-domain cross-correlation or 
equivalent frequency-domain cross-spectrum process. However, Timothy et al. teach 
wherein the optimal value is the earliest point in time when the magnitude of the time- 
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domain cross-correlation or equivalent frequency-domain cross spectrum process is no 
less than a predetermined proportion of the highest magnitude peak of the time-domain 
cross-correlation or equivalent frequency-domain cross-spectrum process (col. 5, line 1- 
col. 7, line 27) 

Regarding claim 16, DesJardins discloses a method as recited in the rejection of 
claim 12. But, DesJardins does not particularly disclose wherein the optimal value is the 
earliest point in time when the magnitude of the time-domain cross-correlation or 
equivalent frequency-domain cross-spectrum process is no less than a predetermined 
proportion of the average noise level. However, Timothy et al. teach wherein the optimal 
value is the earliest point in time when the magnitude of the time-domain cross- 
correlation or equivalent frequency-domain cross-spectrum process is no less than a 
predetermined proportion of the average noise level (col. 5, line 53-col, 6, line 22). 

Regarding claims 17 and 32, DesJardins discloses a method as recited in the 
rejections of claims 12 and 24 respectively. But, DesJardins fails to expressly show 
wherein the mostly like range of TDOA estimates is further limited so as to correspond 
to an area within a predetermined distance from the first antenna receiving the 
reference signal. However, Timothy et al. teaches wherein the mostly like range of 
TDOA estimates is further limited so as to correspond to an area within a predetermined 
distance from the first antenna receiving the reference signal (col. 2, lines 1 1-25). Since, 
DesJardins and Timothy et al. are related to a method used in locating a mobile 
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transmitter; therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the method of DesJardins by specifically having 
wherein the mostly like range of TDOA estimates is further limited so as to correspond 
to an area within a predetermined distance from the first antenna receiving the 
reference signal as taught by Timothy et al. for purpose of improving the cost 
(eliminating the high gain antennas and expensive atomic clocks), the accuracy (based 
on the known distance) and speeding up the process of locating a mobile transmitter. 

Regarding claims 18 and 33, DesJardins discloses a method as recited in the 
rejections of claims 12 and 24 respectively. But, DesJardins does not explicitly show 
wherein the mostly like range of TDOA estimates is further limited so as to correspond 
to an area within a predetermined distance from the second antenna receiving the 
cooperating signal. However, Timothy et al. teaches wherein the mostly like range of 
TDOA estimates is further limited so as to correspond to an area within a predetermined 
distance from the second antenna receiving the cooperating signal (col. 2, lines 11-25). 
Since, DesJardins and Timothy et al. are related to a method used in locating a mobile 
transmitter; therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the method of DesJardins by specifically having 
wherein the mostly like range of TDOA estimates is further limited so as to correspond 
to an area within a predetermined distance from the second antenna receiving the 
cooperating signal as taught by Timothy et al. for purpose of improving the cost 
(eliminating the high gain antennas and expensive atomic clocks), the accuracy (based 
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on the known distance) and speeding up the process of locating a mobile transmitter. 

Regarding claims 19 and 34, DesJardins and Timothy et al. disclose a method as 
recited in the rejections of claims 17 or 18 and 32 or 33 respectively. Timothy et al. 
further disclose wherein the predetermined distance is determined using a round trip 
delay measurement (col. 6, lines 23-54). 

Regarding claims 20 and 35, DesJardins and Timothy et al. disclose a method as 
recited in the rejections of claims 17 or 18 and 32 or 33 respectively. Timothy et al. 
further disclose wherein the predetermined distance is determined by measuring the 
received power of the mobile phone at the first and second antennas (col. 6, lines 11- 
22). 

Regarding claim 26, DesJardins discloses a method as recited in the rejection of 
claim 24, But, DesJardins does not particularly disclose wherein the rough estimate is 
based at least in part on the distance between the first and second antennas. However, 
Timothy et al. teach wherein the rough estimate is based at least in part on the distance 
between the first and second antennas (col. 1, lines 44-60). 

Regarding claim 27, DesJardins and Timothy et al. disclose a method as recited 
in the rejection of claim 26. DesJardins further discloses wherein the rough estimate is 
further based on a predetermined error value (col. 5, lines 1 1-20). 
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Regarding claim 28, DesJardins discloses a method as recited in the rejection of 
claim 24. DesJardins fails to expressly show wherein the rough estimate is based on an 
area in which the mobile transmitter is a priori known to be located. However, Timothy 
et al. teaches wherein the rough estimate is based on an area in which the mobile 
transmitter is a priori known to be located (col. 3, lines 36-54). 

Regarding claim 29, DesJardins discloses a method as recited in the rejection of 
claim 21. DesJardins do not particularly show wherein the cross-correlation value 
having the largest peak magnitude within said subset of cross-correlation values is 
identified as the optimal cross-correlation value. However, Timothy et al. teaches 
wherein the cross-correlation value having the largest peak magnitude within said 
subset of cross-correlation values is identified as the optimal cross-correlation value 
(col. 5, line 1-col. 7, line 27). 

Regarding claim 30, DesJardins discloses a method as recited in the rejection of 
claim 21 . DesJardins fails to expressly show the method comprising identifying, as the 
optimal cross-correlation value, the value within said subset of cross-correlation values 
having the smallest associated TDOA estimate for which the magnitude is no less than 
a predetermined proportion of the largest peak magnitude. However, Timothy et al. 
teaches a method comprising identifying, as the optimal cross-correlation value, the 
value within said subset of cross-correlation values having the smallest associated 
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TDOA estimate for which the magnitude is no less than a predetermined proportion of 
the largest peak magnitude (col. 5, line 1-col. 7, line 27). 

Regarding claim 31, DesJardins discloses a method as recited in the rejection of 
claim 21 . DesJardins does not explicitly show the method comprising identifying, as the 
optimal cross-correlation value, the value within said subset of cross-correlation values 
having the smallest associated TDOA estimate for which the magnitude is no less than 
a predetermined proportion of an average noise level. However, Timothy et al. teaches 
a method comprising identifying, as the optimal cross-correlation value, the value within 
said subset of cross-correlation values having the smallest associated TDOA estimate 
for which the magnitude is no less than a predetermined proportion of an average noise 
level (col. 5, line 1-col. 7, line 27). 

Conclusion 

1 1 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

a) Larsson et al. (US-6, 522,887) disclose method for measurement TDOA of 
a mobile station. 

b) Vannucci (US-6,381,464) discloses mobile location estimation. 

c) Fattouche et al. (US-6,330,452) disclose a network-based WLS. 

d) Maloney et al. (US-6, 546,256) disclose location-related measurement. 
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12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Huy Q Phan whose telephone number is 703-305-9007. 
The examiner can normally be reached on 8AM-5PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Urban F Edward can be reached on 703-305-4385. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Phan, Huy Q AU: 2685 May 1 8. 2004 
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